Celiomesenteric trunk demonstrated by multi-detector computed tomography angiography: two cases of a rare vascular variation by Rountas, Ch. et al.
Folia Morphol. 
Vol. 72, No. 2, pp. 171–175
DOI: 10.5603/FM.2013.0029
Copyright © 2013 Via Medica
ISSN 0015–5659 
www.fm.viamedica.pl
C A S E   R E P O R T
171
Address for correspondence: K. Vassiou, MD, PhD, Department of Anatomy, Faculty of Medicine, School of Health Science, University of Thessaly, 
Larissa, Viopolis, 41110, Greece, tel: 0030 241350 1975, fax: 0030 241350 1974, e-mail: avassiou@med.uth.gr
Celiomesenteric trunk demonstrated by multi-
-detector computed tomography angiography: 
two cases of a rare vascular variation
Ch. Rountas1, M. Fanariotis1, M. Vlychou1, D.L. Arvanitis2, I. Fezoulidis1, K. Vassiou1, 2
1Department of Anatomy, Faculty of Medicine, School of Health Science, University of Thessaly, Larissa, Greece 
2Department of Radiology, Faculty of Medicine, School of Health Science, University of Thessaly, Larissa, Greece
[Received: 24 January 2013; Accepted 7 February 2013]
We present two cases of patients with celiomesenteric trunk in whom the celiac 
trunk and the superior mesenteric artery arise off a common vessel from the 
ventral part of the aorta, which was demonstrated by multi-detector (16 slices) 
computed tomography angiography (MDCTA) and confirmed by digital subtraction 
angiography (DSA). This is a very rare congenital vascular anomaly and its imaging 
demonstration is of great importance in several interventional procedures. These 
cases demonstrate the capability of MDCTA in the evaluation of abdominal aorta 
and its branches and shows that this method might replace diagnostic DSA. (Folia 
Morphol 2013; 72, 2: 171–175)
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nal aorta and its branches. Multi-detector computed 
tomography angiography (MDCTA) is a relatively new, 
fast and easy to perform imaging modality which can 
accurately demonstrate the abdominal aorta and its 
branches by replacing the use of DSA [4].
We describe two cases of common CMT demon-
strated by MDCTA and confirmed by DSA. 
CASE REPORT 1
A 45 year-old man was admitted to our hospital 
for transarterial chemoembolisation (TACE) because 
of hepatocellular carcinoma. Abdominal MDCTA was 
performed to detect the exact hepatic arterial ana-
tomy before the treatment. The examination was 
performed on a 16-slice scanner (LightSpeed 16, Ge-
neral Electric, Milwaukee, WI, USA) with 1.25 mm 
collimation, 0.5 s rotation speed and 1.375 pitch. 
An automatic power injector was used to administer 
intravenously a 100 mL bolus of 300 mg/mL non-ionic 
iodinated contrast material at a rate of 4 mL/s. The 
INTRODUCTION
The celiac trunk usually arises from the ventral part 
of the aorta at the level of the 12th thoracic vertebra 
and it branches off the left gastric, common hepatic 
and splenic arteries [10]. The superior mesenteric ar-
tery arises 1 cm below, at the level of the first lumbar 
vertebrae [1].
The celiomesenteric trunk (CMT) is a rare congeni-
tal vascular variation in which the celiac trunk and the 
superior mesenteric artery (SMA) arise off a common 
vessel from the ventral part of the aorta [2, 10, 16]. 
Its incidence is less than 1% of all celiomesenteric 
anomalies [4] and less than 2% of all individuals [16].
The anatomical knowledge and the imaging de-
monstration of the celiac trunk and its branches, and 
of the SMA is of great importance in cases of hepato-
-biliary pancreatic surgery [14] and interventional 
radiological treatments [14].
Digital subtraction angiography (DSA) has been 
the modality of choice in the evaluation of abdomi-
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scan delay was determined by using automated trig-
gering hardware and dedicated software (SmartPrep; 
GE Healthcare). The scan was acquired during the ar-
terial phase. The threshold enhancement trigger was 
set at 100 HU in the abdominal aorta. Post processing 
volume rendering was applied for better appreciation 
of the vessels of the upper abdomen. 
MDCTA revealed the presence of a common trunk 
divided to the celiac trunk and SMA (Fig. 1). The he-
patic, splenic and left gastric arteries were depicted 
with normal origin form the celiac trunk and normal 
course. This was a short CMT with length less than 
1 cm (0.8 cm) although it was long enough not to be 
misdiagnosed as a common origin of the SMA and 
the celiac trunk.
DSA took place in terms of TACE (V 3000 Integris, 
Philips, Eindhoven, the Netherlands). The examination 
protocol included an aortogram of the abdominal 
aorta using a 5 F pigtail catheter (Cordis, Johnson & 
Johnson, Miami, Florida, USA) with a transfemoral 
approach. Non-ionic contrast agent was injected into 
the aorta at a rate of 12 mL/s (max. dose 25 mL). 
Selective catheterisation of the celiac trunk was per-
formed with a hydrophilic catheter (Cobra 1, Terumo, 
Belgium) in the posteroanterior and lateral view. The 
anatomical variant of the CMT was confirmed (Fig. 2).
CASE REPORT 2
An 80 year-old woman with a history of atrial fi-
brillation was admitted to the emergency department 
of our hospital because of abdominal pain, weakness 
and malaise. White blood cells count was markedly 
elevated (30.000/μL) along with increased D-dimer le-
vels (2.1 mg/L). An abdominal MDCTA was performed 
in order to exclude the possibility of SMA thrombosis. 
The examination was performed on a 16-slice scanner 
(LightSpeed 16, General Electric, Milwaukee, WI, USA) 
with 1.25 mm collimation, 0.5 s rotation speed and 
1.375 pitch. An automatic power injector was used 
to administer intravenously 100 mL of 300 mg/mL 
non-ionic iodinated contrast material at a rate of 
4 mL/s. The scan delay was determined by using au-
tomated triggering hardware and dedicated software 
(SmartPrep; GE Healthcare). The scan was acquired 
during the arterial phase. The threshold enhancement 
trigger was set at 100 HU in the abdominal aorta.
Although no sign of SMA thrombosis was found, 
the MDCTA revealed a common CMT. The CMT after 
running a path of 7 mm was dichotomised into the 
SMA and the celiac trunk. The hepatic, splenic and 
Figure 1. A 45 year-old man with hepatocellular carcinoma. Multi-
planar image reformatting (A) shows the common origin of the celiac 
trunk and superior mesenteric artery (SMA) from the ventral part 
of the aorta. Thick-slab maximum intensity projection (B) coronal 
computed tomography image demonstrates the left gastric artery 
(LGA), common hepatic artery (CHA), splenic artery (SA) and SMA 
arising from a short celiomesenteric trunk (CMT). Digital subtraction 
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left gastric arteries were depicted with normal origin 
form the celiac trunk and normal course. There was 
no misdiagnosing between CMT and common origin 
of the SMA and the celiac trunk. No subsequent DSA 
was performed to this patient.
The diameters of the aforementioned vessels are 
presented in Table 1 for both cases.
DISCUSSION
The celiac trunk and SMA provide a dual vascu-
lar supply to the majority of the abdominal viscera. 
Many anatomical variations of the celiac trunk have 
been described. In rare cases celiac trunk and SMA 
arise from the abdominal aorta as a common trunk, 
an anomaly called CMT, and it accounts for 1.5% of 
all celiomesenteric anomalies according to a review 
by Yi et al. [23].
CMT is usually asymptomatic and may be disco-
vered incidentally during vascular surgery [1, 15], 
radiologic imaging [8], or cadaver’s dissection [10]. 
Symptoms are rare and vary between unspecific abdo-
minal pain and real abdominal angina, when associa-
ted to atherosclerosis [1]. Aneurysms and thrombosis 
of the CMT have also been reported [6, 13]. 
CMT is the result of developmental changes in the 
ventral arteries of the visceral organs. In embryonic 
development, abdominal visceral arteries develop 
from the primitive dorsal abdominal aorta through 
four roots: the left gastric artery, the hepatic artery, 
the splenic artery, and the SMA [12]. These roots are 
joined together by a ventral longitudinal anastomosis, 
called Lang’s anastomose. Normally, a cleft appears 
on the anastomosis between the third and fourth root 
and the separation of the celiac trunk with the hepatic 
artery, the left gastric artery and splenic artery form 
the SMA is achieved [21]. Consequently, the origins 
of the celiac trunk and SMA from the abdominal 
aorta are separated. The persistence of the ventral 
longitudinal anastomosis accounts for the CMT [12].
Regarding comparative anatomy, Polguj et al. [17] 
described the presence of CMT in insectivora as the 
first visceral branch of the abdominal aorta. Also, 
CMT was found in other mammals, including guinea 
pig and sheep [5, 22]. The presence of this vessel in 
dogs was exceedingly rare [5, 22].
CMT may be further divided into 4 categories 
according to the arrangement of the arteries [9]. 
These categories are classified by Higashi and Hirai 
[7] as follows: Type I — a hepatosplenogastric trunk 
with trifurcation, Type II — the common hepatic artery 
arises from the CMT after the splenogastric trunk, 
Type III — the left gastric artery arises from the CMT 
before the hepatosplenic trunk, Type IV — separate 
A
B
Figure 2. A, B. A 45 year-old man with hepatocellular carcinoma. 
3D volume rendered images shows the superior mesenteric artery 
(SMA), the common hepatic artery (CHA) and the splenic artery 
(SA) arising from the celiomesenteric trunk (CMT).
Table 1. Diameters of abdominal arteries based on measure-
ments that were performed on celiomesenteric trunk (CTA)
Name of the artery  Diameter [mm]  
  Case 1  Case 2
CTA 11.5  13.7 
Celiac trunk 7  5.3 
Superior mesenteric artery 6.2  6.2 
Common hepatic artery 5.6  3.9 
Left gastric artery 4.8  2 
Splenic artery 8.6  3.2
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origins of the gastric, splenic and hepatic arteries on 
the CMT. Our cases are classified as Type IV.
The length of CMT may vary from less than 1 cm 
to a few centimeters. In both cases presented in this 
article CMT’s length was less than 1 cm. In the litera-
ture there are 2 reports of the short CMT variant, the 
one detected on MDCTA [16] and the other discovered 
during anatomic dissection of a cadaver [3]. This va-
riant may be underdiagnosed with angiography as it 
quite difficult to discern a short CMT from a common 
origin of the SMA and the celiac trunk, as the tip of 
the catheter may easily transverse the common trunk 
and enter the orifice of one of its branches [16]. This 
could explain the few reports of this variant to the 
literature [16].
The identification of this variation is of clinical 
significance because in the presence of CMT the ab-
dominal viscera lack the collateral protection of the 
dual vascular supply of celiac trunk and SMA. The 
whole blood supply to the major abdominal viscera 
may be at risk in any disorder involving the CMT 
trunk, especially in cases of atherosclerosis or va-
scular interventional procedures complications [16]. 
Furthermore, in patients with arterial variants there 
is an increased risk of hepatic artery complications 
after liver transplantation [2], as well as there has 
been reported increased complication rates during 
chemoembolisation in patients with variant of the 
mesenteric arterial anatomy [16].
In our cases the diagnosis of CMT was performed 
by MDCTA. To the best of the authors knowledge, only 
3 other cases of CMT detected by MDCTA has been 
described [11, 16, 23]. DSA has been the gold stan-
dard for the evaluation of the abdominal aorta and its 
branches, for years. However, DSA is an invasive and 
uncomfortable procedure, with radiation exposure 
and possible complications like hemorrhage, throm-
bosis and dissection [19]. MDCTA is increasingly used 
in the evaluation of the abdominal arterial vascular 
system and because of its non-invasive nature and 
diagnostic accuracy it serves as a reliable alternative 
to DSA. Improvements in CT technology permit the 
acquisition of volumetric data of the entire abdomen 
in a single breath-hold with high-resolution isotropic 
voxels, and a 3-dimensional reconstruction of the 
abdomen is possible [18]. MDCT with multiplanar 
image reformatting delineates the course of small 
caliber vessels, facilitating the depiction of vascu-
lar anatomic variations [16]. In our clinical practice, 
vessels up to 1.5 mm in diameter can be identified 
with 16-slice MDCT, 1.25 mm collimation. Maximum 
intensity projection (MIP) was used in order to have 
a detailed overview of vascular anatomy (Fig. 3). The-
re should be noted that axial source images should 
always be reviewed and compared with MIP recon-
structions, as these are the basis of the diagnostic 
process [20]. Several anatomic vascular variations are 
described by means of MDCTA, confirmed by DSA, 
with preoperative clinical significance. The number of 
MDCTA studies is gradually increasing and, therefore, 
knowledge of normal and variant anatomic features 
has become very important.
CONCLUSIONS
In conclusion, the knowledge of this rare anomaly 
and its imaging demonstration is of importance in 
the presurgical evaluation of patients and MDCTA is 
an accurate, alternative to DSA, imaging modality for 
visualisation of CMT.
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